The syndrome of diffuse interstitial pulmonary fibrosis of unknown aetiology was first described by Hamman and Rich (1935, 1944) as an acute illness leading to death from respiratory insufficiency or cor pulmonale within six months of the onset of symptoms. This concept of its acute and fatal nature persisted for several years, but a number of cases have now been reported, similar to the original group of Hamman and Rich, except that they have survived for periods of many years. Scadding (1956) has indeed reported a group of patients with diffuse interstitial fibrosis of the lungs whose symptoms are almost static ; and for this and other reasons he considers that the eponym " Hamman-Rich " should not be applied to them. Despite this modification of the overall prognosis, the outlook remains grave.
The aetiology of the condition has been described as obscure, and numerous hypotheses have been advanced concerning it. Tissue hypersensitivity was first suggested as a cause by Peabody, Peabody, Hayes, and Hayes (1950) . The circumstantial evidence supporting such a thesis has been summarized by Read (1958a) , who has also produced (Read, 1958b) experimental lesions in rats morphologically identical with those of the Hamman-Rich syndrome by the administration of rabbit anti-rat-lung serum.
The therapeutic use of corticotrophin and adrenal steroids has been reported by several writers. Patterns of response fall into three main groups:
(1) No effect or mild subjective benefit only (Cox and Kohl, 1952; Callahan, Sutherland, Fulton, and Kline, 1952; Rubin, Kahn, and Pecker, 1952; Silverman and Talbot, 1953) ; (2) benefit, subjective, objective, 6r both, followed by fatal relapse on cessation of therapy (Peabody, Buechner, and Anderson, 1953; Schechter, 1953) ; (3) objective remission, maintained by long-term administration of steroids (Pinney and Harris, 1956 Baldwin, Cournand, and Richards (1949) , of Marks, Cugell, Cadigan, and Gaensler (1957) , and of Lepine, Laberge, Lapalme, Soucy, Borduas, and Gregoire (1957) Needham, Rogan, and McDonald (1954) . Evenness of intrapulmonary gas mixing was assessed by the closed-circuit helium technique (Read, 1958c) . Resting studies were performed sitting up, and exercise consisted of a steptest, five minutes being allowed for a steady state to be reached.
The results of these studies are shown in Tables  I and II. Before treatment the patient showed marked reduction in all lung volumes. No component was specifically affected, but the residual volume/total lung capacity (R.V. /T.L.C.) ratio was raised because of the relatively smaller reduction in the residual volume. The M.V.V. was also reduced. There was resting arterial oxygen unsaturation, raised blood pH, and low arterial C02 tension. The D,0 was 4.2 ml./ min./mm. Hg (normal mean in this laboratory 22 ml./ min./mm. Hg). A small defect in intrapulmonary mixing was demonstrated. The physiological dead space/tidal volume ratio (after correcting dead space for that of the mouthpiece) was a little raised. The patient was too disabled for studies to be performed during exercise.
Because of the severe incapacity revealed by clinical and physiological observations, thoracotomy and lung biopsy were not considered justified. With a presumptive diagnosis of acute diffuse interstitial fibrosis (Hamman-Rich syndrome) cortisone therapy was begun, with 300 mg. on the first day, 200 mg.
on the second day, and 100 mg. daily thereafter. Chloramphenicol, 1 g. daily, was also given because of the isolated finding of staphylococci in the sputum. Improvement was dramatic. Exercise tolerance improved and all abnormal signs in the chest disappeared within a few days. The radiographic appearances were much improved within 10 days, and were regarded as within normal limits by the end of three weeks.
Physiological studies were repeated on May 3, 1957, after 10 days' treatment with cortisone (Tables I and  lI) . These showed improvement in every respect. There had been a distinct increase in the total lung capacity due to an improved vital capacity. The M.B.C. and intrapulmonary gas mixing were now normal. The dead space/tidal volume ratio had fallen to normal limits. Arterial oxygen saturation was normal at rest and remained so on exercise (which, though not severe, exhausted the patient). Blood C02 tension was still low 'At rest. The D00 had more than doubled since the previous estimation. It showed a good rise on exercise, though figures were still below normal.
After these studies, chloramphenicol was withdrawn and the dosage of cortisone steadily reduced. Clinical improvement was maintained, and the patient was Features supporting this diagnosis include: (i) the acute onset and progression of respiratory disability; (ii) the rapid development of finger clubbing; (iii) the presence of fine crepitations over all areas of the chest; (iv) the nature of the radiological changes; (v) the physiological disability which was similar to that in several proven cases of the Hamman-Rich syndrome (Holland, Harvey, Blacket, and Harvey, 1958) .
A brief discussion of the differential diagnosis seems justified to defend this contention.
Sarcoidosis was the other diagnosis most seriously considered. There was no enlargement of lymph nodes-either superficial or at the hila of the lungs-nor of the spleen. Skin, eye, and bone lesions were absent. But pulmonary sarcoidosis with none of these accompanying features is common. Diffuse pulmonary infiltration accompanied by a rise of serum y globulin at least suggests sarcoidosis. Features which led to the rejection of this diagnosis included the rapid development of clubbing of the fingers, the presence of widespread crepitations all over the chest, the negative scalene node biopsy, and the nature of the radiological changes (linear rather than nodular). A combination of all these features is in our experience unknown in pulmonary sarcoidosis of recent onset.
There was no collateral evidence for a diagnosis of eosinophilic granuloma. There was no sign of diabetes insipidus or of bony lesions, and the rapid response to cortisone would not be expected in this condition.
Carcinomatosis and pulmonary adenomatosis are excluded by the subsequent course of the illness, as are congenital or acquired lesions of the honeycomb lung variety. There was no exposure to suggest berylliosis or one of the pneumonoconioses, or a radiation fibrosis.
Continued well-being under the influence of cortisone alone would make infective conditions including miliary tuberculosis unlikely, while the initial clinical picture was quite unlike any of the pulmonary infections.
No cardiac lesion to account for a state of chronic pulmonary oedema could be detected. An allergic vasculitis would be unlikely to be confined to the pulmonary vessels. Similarly there were none of the systemic stigmata of polyarteritis nodosa or of lupus erythematosus.
It is suggested that in the presence of the classical history, and physical and special findings, a diagnosis of diffuse interstitial pulmonary fibrosis is tenable without lung biopsy.
In view of the evidence (Read, 1958a) that some cases at least of the Hamman-Rich syndrome are based on immune mechanisms, the possible part played by sulphonamides in the present case is of interest, although no firm conclusions can be drawn.
The functional changes improved greatly under cortisone therapy. The most striking abnormality, arterial oxygen unsaturation, has disappeared entirely even on moderate exercise. Previously it had been regarded as too severe at rest to permit lung biopsy. The very low initial Dc, indicated that the unsaturation was due to alveolo-capillary block, although a small amount of venous admixture cannot be excluded. The diffusional difficulty is attributable to a thickening of the alveolar membrane which resolved under the influence of cortisone, rather than to loss of diffusing surface. The Deo after treatment was still below normal.
The low arterial CO 2 tension found before treatment is a manifestation of hyperventilation. This probably resulted from reflex stimulation of the respiratory centre, either due to low oxygen tension in the chemoreceptors or due to sensitization of the nerve endings in the lungs. It occurred on the first occasion in the presence of a normal respiratory exchange ratio, whereas thz low CO2 tension found soon after the beginning of treatment was associated with a high and variable respiratory exchange ratio. This suggests that in the latter case the patient was not breathing steadily. In the most recent investigation the arterial pH and CO2 tension were closer to normal. The lowering of arterial CO2 tension is not a constant finding in these patients ( 
